The admninistration of fluids or drugs to infants and children mav be a matter of difficulty. Vomiting or refusal to take fluids often hampers oral administration. Hypodermoclysis is painful and its possibilities are limited.
injection.
A definite physiological basis for intra-peritonieal therapy has been showIVn by studies of absorption. from the )eritonellm. Buxton and Torre 2 were able to recover nucleated blood cells from the mediastinal lymph nodes of guinea pigs, fifteen. minutes after their intra-peritoneal injection. Bolton3 using lamp black and bacteria concluded that the drainage might be mechanical, the force being supplied by the respiratory movements. Cunningham4 in an exhaustive study of absorption from serous membranes, found that in cats a solution of washed nucleated blood cells, carbon particles and lamp black reached the anterior mediastinal lymph nodes in three minutes. The foreign cells were not phagocyted but moved freely into the surface cells of the diaphragm. It has thus been well established that materials injected into the peritoneal cavity are taken up by the body mith extreme rapidity and without harm to the organism.
The rouite by which fluid and material injected into the peritoneal cavity reach the circulation has occasioned considerable interest. Poynter5, studyillg the absorption of colloids, bacteria and particulate matter, concluded that the venules of the omentum were the more important avenues becau,se various colloidal particles have been. recovered from the portal blood and the liver.
Brow-ni fouind in rabbits that the main path of absorption from the peritoneal cavity was by the thoracic duct, but that in dogs and cats this played a subsidiary part. Higgins and (raham7, Studying the removal of bacteria and foreign substances from the peritoneal cavity, found that the pulmonary lymphatic rcutes were the most important avenues cf absorption.
Injection of fluids. Intra-peritoneal injections of glucose should never be given in larger quantities at one injection than 100 c.cm., but as this amount is only about half the usual fluid intake of a child at one feeding, the injection, to be effective, must be repeated frequently. Il is rather astonishing how rapidly the fluid is absorbed. In the series of cases given above, one child was given six intraperitoneal injections of 100 c.cm. 5 Any method that will offer an easy means of administration, combining safety with rapidity of action, should be the procedure of choice. Rosenberg20 was the first to report a case in which arsenic was injected intra-peritoneally. In 1925 Sanford2l reported the results of animal experiments and also the treatment of ten patients by this route. This work on animals was done to study particularly the absorption and irritation that might take place in the abdomen from neo-arsphenamine injection. It was found that a Droper point of injection was essential. In dogs all injections into the upper quadrants of the abdomen caused permanent changes. These were adhesions of the omentum to itself, to the parietal peritoneum, to the intestine and to -the mesentery. Injections into the lower quadrants did not cause local changes and were free from adhesions.
The method of administration of the neo-arsphenamine intra-peritoneally consisted of )re)aration of the abdomen with green soap and alcohol. The ideal site for entrance of the needle is located in the middle of the sheath of the left rectus, slightly belowN the level of the umbilicus. This spot was chosen becau e experiments on animals showed that it is necessary to go below any possible limit of the omentumn. It must be remembered that a site too far below the umbilicus will endanger the bladder. The experience of four years has led us to conclude that intra-peritoneal injection of neo-arsphenamine is a rational therapeutic method for treating congenital syphilis. It is especially indicated in conditions in which rapidity of action is required, and the small veins of the child make intra-venous injection impossible.
The rapidity of action is best shown in two cases of hemorrhagic syphilis in which this treatment was used.
The first patient was a child, aged 4 weeks, who had hnmorrhage from the cord, nose and anus, with a bleeding time of 1 hour and 50 minutes and a coagulation time of 17 minutes. This child did not improve when given whole blood intra-peritoneally and intra-muscularly. The bleeding time continued to be 1 hour and 20 minutes, with a coagulation time of 11 minutes. Two hours after neo-arspbenamine had been given intra-peritoneally the bleeding stopped, and the coagulation time fell to 6 minutes and the bleeding time to 40 minutes. After another injection, the bleeding time fell to 3 minutes and coagulation time to 5 minutes.
The second case -was one of hnmorrhagic syphilis complicating lobar pneumonia. The coagulation time in this instance was 4j minutes and the bleeding time 77 minutes. After 40 c.cm. of mother's whole blood was given, the coagulation time fell to 4 minutes and the bleeding time to 48 minutes; two hours after neo-arsphenamine was given intra-peritoneally, the coagulation time was 4 minutes, and the bleeding time 5 minutes.
We feel justified in saying from the experience with fifty cases that intraperitoneal injection of arsphenamine is indicated in the treatment of children who have congenital syphilis, where rapidity of action is desired and the small veins make intra-venous injection impossible.
DIPHTHERIA that antitoxini given intra-peritoneally is a safe and simple method. It is the method of choice in cases complicated by toxic myocarditis, as there is no reaction to foreign protein. It is in this type of case that a reaction such as a chill, fever, and the like, can cause a shock to the damaged heart muscle that may be fatal. Beside the advantages of rapid absorption and absence of reaction, there was almost no pain following injection: for these reasons they believed that intra-peritoneal use of diphtheria antitoxin has a definite therapeutic value. We have had no experience of this form of therapy.
IRON. During the past year we have been carrying out experimeints on animals as to the advisability of intra-peritoneal iron injections. In rabbits the paths of absorption of iron are two. A considerable amount is taken up by the lynmph glands of the mesentery and passes into the thoracic duct. This iron is mostly eliminated through the kidneys an(I eeaum. Another part of the iron is taken uI) by the macrophages from the material in the peritoneal fluid, which is (leposited on the mesentery and peritoneal organs. These macrophages eventually p)enetrate between the endothelial cells and enter the lymphatic vessels of the sub-serous tissue. The iron finally reaches the liver and is found in the Kupffer cells of the liver in about 45 days. There was no particular rise in the hlemoglobin of normal animals. Those made amemic by bleeding did not regenerate any faster after intra-peritoneal iron injections than those who did not receive it. It appeared that any benefit to the organism must take place after at least one month.
This work is still in the experimental stage, but so far six children have received injections of intra-peritoneal iron. Our method is to give eight injections of 5 c.cm. of colloidal iron, or two injections a week for one month. This means 8 mgrm. of metallic iron in the colloidal state as Fe (OH)3. There will be no apparenit change in the haemoglobin for this entire period. At the end of this time there will begin to be a rise in the haemoglobin of about 5 per cent. a week (Newcomer). There is also a slow increase in the red cells.
We believe that in secondary anoemias intra-peritoneal injections of colloidal ironi are of benefit, but should not be relied upon entirely. Our plain at the present time is to give one or two intra-peritoneal injections cf whole blood at once, and let the child receive the immediate effect of this. At about the time that the effects of this are beginning to decrease, the iron will begin to be utilized by the organism. Conclusions. 1 group.bmj.com on April 12, 2017 -Published by http://adc.bmj.com/ Downloaded from (c) Reaction of an untoward nature may follow injection, especially if care is not used in the preparation of the material to be injected. Such reactions usually consist only of slight rise in temperature and distension. The reaction at times, however, is much more serious, with collapse and in rare instances death.
2. The disadvantages are chiefly those of somewhat delayed absorption. This is especially evident in the case of red blood corpuscles. The material injected usually, however, is rapidly absorbed as is shown in the cases of syphilis cited above. The rate of absorption, of course, varies with the condition of the patient, but from all the evidence we have, it is quite rapid.
The greatest barrier to overcome is, however, the psychical one. Owing no doubt to early surgical training we fear the peritoneal cavity, and its use suggested above is inclined to startle us, even after the proof of its efficacy and relative harmlessness is shown.
3. The advantages seem quite obvious if the cases be properly chosen. Oral and rectal administration of fluids is often quite ineffective when their ingestion is most needed, and the supply that can be given subcutaneously or even intra-venously is entirely inadequate to meet the demands. In many cases of anaemia any therapy except transfusion of blood is of no avail, and where this has to be repeated often, as is frequently the case, the intra-venous route is impossible and the intra-peritoneal must be employed. Two facts stand out, however, as distinct advantages. The reactions are certainly fewer and slighter than in intra-venous injections, and the simplicity of the procedure is such as to make it applicable for almost universal use.
